This paper analyzes how different levels of debtor protection across U.S. states affect small firms' access to credit, as well as the price and non-price terms of their loans. We use a measure of debtor protection that has its maximum value when the borrower's home equity is lower than the state homestead exemption (the debtor's home equity is fully protected), and is decreasing in the difference between the home equity and the homestead exemption (the amount that the creditor can seize). We find that the unlimited liability small businesses (sole proprietorships and most partnerships) have lower access to credit in states with more debtor-friendly bankruptcy laws. In addition, these businesses face harsher loan termsthey are more likely to pledge business collateral, have shorter maturities, pay higher rates, and borrow smaller amounts. For limited liability small businesses (corporations and limited liability partnerships), we also find a reduction in credit availability but of smaller magnitude, together with an increase in the loan rate, and decrease in loan amounts. Our results also suggest that the personal bankruptcy law especially affects firm owners with low home equity values.
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I. Introduction
Recent research points to the important role of creditor protection in determining the size and breadth of capital markets (La Porta et al. (1997 , 1998 , Djankov et al. (2003) , Djankov et al. (2007) , and Davydenko and Franks (2008) ). Poor creditor protection decreases firms' opportunities for external financing, which, in turn, hampers economic growth (King and Levine (1993) ). While most of the recent empirical literature has focused on lending to large companies, the effect of creditor protection on bank lending to small businesses is largely unexplored. This is in spite the fact that small businesses constitute a crucial sector of the U.S. economy, contributing more than half of the total GDP and employment. Moreover, small businesses are more prone to problems of informational asymmetries and therefore they tend to depend heavily on a limited number of financial institutions for external finance.
We intend to fill this void by exploiting the differences in U.S. personal bankruptcy law across states. We study the effect of weak creditors' rights to seize borrowers' assets that are embedded in debtor protection laws, on small firms' access to credit, and the price and non-price terms of their loans. While personal bankruptcy law was designed for consumers, it also affects unlimited liability firms (sole proprietorships and most partnerships) whose owners are legally liable for the firm's debts. To a lesser extent, it could also affect small limited liability firms (corporations and limited liability partnerships), as long as lenders require the owners of these firms to personally guarantee their loans or these firms could transfer assets to their owners. Although federal law governs personal bankruptcy in the U.S., the states are allowed to adopt their own bankruptcy exemption levels. Debtors who file for personal bankruptcy under Chapter 7
(discussed below) must turn over any assets they own above a predetermined exemption level, but their future earnings are completely exempt from the obligation to repay, the so-called "fresh start" principle. A higher exemption level therefore provides partial wealth insurance to debtors, reducing the assets that the bank can seize in case of bankruptcy.
Our focus is on the ex ante incentives introduced by bankruptcy exemptions.
Exemptions should affect both the demand for and the supply of credit. As argued by Gropp, Scholz, and White (1997) , wealth insurance makes risk-averse borrowers better off, increasing the demand for credit. However on the supply side, because banks anticipate that exemptions increase the probability of default and the expected loss given default on a loan, higher exemption levels should lead to a retraction in credit supply.
This retraction should then translate into harsher loan contract terms, such as higher rates, smaller credit amounts, and/or shorter maturity, and may result in credit rationing (Stiglitz and Weiss (1981) ). To some degree, the higher exemption levels may be offset by the pledging of collateral, given that the exemptions do not apply to secured assets.
We investigate these issues using both public and confidential data from the 1993,
1998, and 2003 Surveys of Small Business Finances (SSBF). The Surveys contain
detailed information on whether and when the firm obtained credit, the contract features of the most recent loan obtained by the firm if credit was granted, as well as detailed firm and owner characteristics. We supplement these data with state-level control variables that may be correlated with state exemptions, allowing us to better identify the effect of the exemptions. We employ two main measures of debtor protection. The first measure -which is employed in prior research by Berkowitz and White (2004) -is the homestead exemption in the state in which the firm is located. This is the maximum home equity value that a debtor can exempt when filing for personal bankruptcy. The second, our preferred measure, is a borrower-specific variable that also takes into account the value of the home equity of the firm owner. This measure has its maximum value when the home equity amount is lower than the exemption (the debtor's home equity is fully protected), and is decreasing in the difference between the home equity value and the exemption (the amount of home equity that the creditor can seize). Because it measures the value in home equity that is shielded from creditors under the bankruptcy law, this measure delves directly into the agency problems associated with the bankruptcy law.
We report several empirical results. First, we find that increased debtor protection is associated with a significantly higher probability that an unlimited liability firm is denied credit or is discouraged from borrowing. This effect is economically significant: the probability of being denied or discouraged from borrowing decreases by about 16
percentage points for firms located in the states with the highest exemptions (the debtors' home equities are fully protected) compared to firms located in states with no exemptions (the debtors' home equities are unprotected). Supporting this result, we also find that the pool of unlimited liability borrowers is significantly less risky (i.e., has higher credit scores) than unlimited liability non-borrowers in high exemption states, while these two groups do not show any significant difference in terms of credit score in low exemption states.
Second, we find that high levels of debtor protection are associated with considerably deteriorated price and non-price terms for the unlimited liability companies that do receive credit. Specifically, these firms face not only higher interest rates and smaller loan amounts, but also significantly shorter maturities.
Third, we find that greater debtor protection decreases the likelihood that unlimited liability firms pledge personal real estate collateral. We interpret this finding as reflecting the high value to risk-averse borrowers of the wealth insurance provided by high homestead exemptions. Also, consistent with our expectations, we find that greater debtor protection increases significantly the incidence of business collateral, pointing to harsher lending terms together with a substitution from personal real estate collateral towards business collateral.
Fourth, for the limited liability firms, we find a smaller reduction in access to credit driven by increased debtor protection. We also find some effect on the interest rates and, consequently, on the size of the loan.
Our results have important policy implications. We show that there are strong adverse effects of debtor protection on the unlimited liability firms. Not only is their access to the credit market reduced, but also the price and non-price terms of their credit are significantly deteriorated when financing is available. High levels of debtor protection seem to distort the legal purposes of the unlimited liability company form, since debtors are in practice not fully personally liable for their firm's debts. The institutional framework may therefore prevent some of these small firms from precommitting to harsh penalties, limiting their access to credit.
We should note that the main problems with debtor protection highlighted in our paper do not seem to have been addressed by the reform of the personal bankruptcy law that was passed in 2005. In order to prevent borrowers from abusing the bankruptcy laws and using them to clear debts they can afford to pay, the new law makes it more difficult for high-income people to file for Chapter 7. 1 However, our results suggest that the personal bankruptcy law adversely affects the credit availability and credit terms especially for firm owners with low home equity. The new law does not introduce any significant changes for this particular group of borrowers.
The paper proceeds as follows. Section II gives a very brief literature review and Section III details the institutional background of bankruptcy law in the U.S. Section IV describes the data set and the variables used in the analysis, Section V addresses the empirical methodology, and Section VI presents the results. Section VII concludes.
II. Literature Review
Our paper contributes to the growing literature on the effect of creditor protection on the functioning of credit markets. Esty and Megginson (2003) and Esty (2004) study how the strength and enforcement of creditors' rights affect the size and composition of loan syndicates. Giannetti (2003) finds that better creditor protection makes it easier for firms investing in intangible assets to obtain loans and for firms operating in volatile sectors to obtain long-term debt. Bae and Ghoyal (2004) and Qian and Strahan (2007) find that strong property rights and more creditor protection lead to better loan contract terms. In a related vein, there is a literature that focuses on the effect of the legal framework on private equity contracts (Lerner and Schoar (2005) , Kaplan, Martel, and Stromberg (2007) , Hasan and Wang (2008) , Bottazzi, Da Rin, and Hellmann (forthcoming)).
However, to the best of our knowledge, Berkowitz and White (2004) is the only study analyzing the effect on small business bank lending of weak creditor rights embedded in debtor protection laws. Although they also exploit the U.S. variation across states in exemption levels, our study differs from theirs in several important ways.
First, we develop a measure of debtor protection that takes into account both the homestead exemption level and the debtor's home equity value. While the exemption level assigns the same level of protection to all debtors located in a given state, our preferred measure takes into account that each debtor's extent of protection depends on the debtor's personal wealth. For instance, our preferred measure copes with the view that the credit market should not penalize debtors with zero home equity because homestead exemptions do not effectively protect these debtors.
Second, while Berkowitz and White (2004) analyze the effect of the exemptions level on credit availability, loan rates, and loan amounts, we also investigate how exemptions affect the incidence of different types of collateral, the maturity of the loan, and the qualitative composition of the pool of borrowers.
Third, we control for the costs that banks must incur when foreclosing on a property. These costs vary significantly across states. In fact, Pence (2006) shows that higher foreclosure costs are associated with lower mortgage loan sizes, suggesting that this variable can have important effects on credit availability and on contract terms.
Because exemptions may be correlated with high foreclosure costs, controlling for such a factor allows us to better identify the exemptions effect.
Fourth, while Berkowitz and White (2004) only use the 1993 Survey of Small Business Finances (SSBF), we also use the 1998 and 2003 SSBF, which enhances the statistical power of our tests. Moreover, while in the 1993 SSBF the legal form of the firm is not always specified, the two latter surveys clearly distinguish the unlimited liability firms from the limited liability firms.
Finally, we use a credit score measure from an independent credit bureau (Dun & Bradstreet) that enables us to better control for firm credit quality. The availability of more survey waves and more detailed borrower specific information may altogether explain why our findings point to a significantly stronger effect on unlimited liability companies.
Our paper is also related to the literature focusing on how differences in bankruptcy exemption levels affect household credit. For example, Fay, Hurst, and
White (2002) find that the probability of filing for bankruptcy increases with the financial benefit of filing (i.e., the debt discharged minus the value of non-exempt assets).
Consistent with this result, Gropp, Scholz, and White (1997) find that state bankruptcy exemptions have a positive effect on the probability that households will be turned down for credit or discouraged from borrowing. They also find that generous exemptions redistribute credit from low-asset borrowers towards borrowers with high assets. Finally, Berkowitz and Hynes (1999) 
III. Bankruptcy Law
There are two different personal bankruptcy procedures in the U.S. -Chapter 7
and Chapter 13 -and, during our sample period, debtors were allowed to choose between them.
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When an individual files for bankruptcy, all collection efforts by creditors terminate. Under Chapter 13, the debtors' wealth is exempted, but they must propose a repayment plan. This plan typically involves using a proportion of the debtor's future earnings over a five-year period to repay debt. Repayment plans must give creditors the same amount they would receive under Chapter 7, but no more.
Under Chapter 7, all of the debtor's future earnings are exempt from the obligation to repay -the "fresh start" principle. 3 However, debtors must turn over any unsecured assets they own above a predetermined exemption level (the secured debts cannot be discharged The SSBF contains detailed information on the financing experiences of a representative sample of for-profit, non-financial, non-governmental and non-agricultural businesses with less than 500 employees operating in the U.S. at the date of the survey.
The survey asks respondents about their borrowing experiences within the preceding three years -whether they applied for or whether they were discouraged from applying for credit, and whether the credit application was successful. For the successful applications, the respondents then report the terms of the loan contract -the rate, size and maturity of the loan, and collateral requirements.
The survey also provides detailed information about the firm and the owner, such as the credit history (including the Dun & Bradstreet credit scores, which are based on business information), firm income statement and balance sheet information, and geographic location, industry, and ownership characteristics. In addition, the survey asks firms about the nature of the relationships they have with their financial providers -e.g., the duration of their relationships and the types of financial services purchased.
Of the 11,936 observations in our final sample, 7,362 correspond to limited liability firms, and 4,574 to unlimited liability firms. 9 The unlimited liability group includes sole proprietorships and most partnerships, while the limited liability group contains corporations (both regular and S-type), as well as the limited liability partnerships.
10 Table 2 lists the variables and provides summary statistics (means, standard deviations, and number of observations) for the unlimited liability and limited liability firms.
Dependent variables
9 There are 12,434 observations in total in the three surveys. We dropped 498 observations due to missing data on: relationship and distance variables (293), the owner of the firm (59), the firm credit score (46), and the Herfindahl-Hirschman Index (HHI) (3). We additionally dropped 97 observations on firms that reported zero assets. To ensure accurate representation of the population of small businesses, the SSBF uses a stratified random sample design, with stratification based on census area, rural/urban location, employment size, and ethnicity of the owner. In all our statistical and econometric analyses, we use the sampling weights that make the sample representative of all small businesses in the U.S.
10 Unlike the 1998 and 2003 surveys, the 1993 SSBF does not distinguish between limited and unlimited liability partnerships. We choose to assign the partnerships in the 1993 SSBF to the unlimited liability group to minimize the misclassification bias. We infer from the small number of limited liability partnerships in the other surveys that this bias should be rather small. For instance, in the 2003 SSBF, only 1% of all firms in the sample (or 3% of all unlimited liability firms) would be wrongly classified as unlimited liability companies.
We employ six dependent variables in our analysis. Our measure of availability of credit (the variable Discouraged/Denied) is a dummy variable equal to one if the most recent credit application was ever denied or if the manager was ever discouraged from applying for credit in the three preceding years, 0 otherwise. In our sample, the limited liability and the unlimited liability firms faced a similar discouraged/denial rate of 23%.
Because not all firms report a most recent borrowing experience (the ones that are discouraged from borrowing, denied a loan, or simply do not apply), we only observe the remaining dependent variables, i.e., the terms of the loan contract, for 35% of the firms in the sample. 11 These variables include a dummy indicating whether personal real estate collateral was pledged, a dummy indicating whether business collateral was pledged, the loan maturity (when specified), 12 the loan interest rate, and the size of the loan. Business collateral includes the following firm assets: inventory, accounts receivable, equipment, vehicles, securities, deposits, real estate, and other unspecified assets.
We analyze personal real estate collateral separately from business collateral because the homestead exemptions may affect these two types of collateral differently.
The pledging of collateral blunts the effects of increased debtor protection. However, there are at least two reasons why this effect may dominate for business collateral, but not necessarily for personal real estate collateral. First, banks may face higher costs of seizing real estate collateral in high exemption states. 13 Second, it is more costly for risk-averse owners to pledge their real estate as collateral when the real estate is protected by the bankruptcy law (i.e., by pledging their house they give up the wealth insurance provided by the exemptions). While the first effect is supply-driven and the second is demand-driven, both effects imply that, in equilibrium, higher exemptions may be associated with a lower incidence of personal real estate collateral.
The descriptive statistics show that on average unlimited liability firms were more likely to pledge personal real estate collateral, but less likely to pledge business collateral than their limited liability counterparts. In addition, the unlimited liability firms borrowed substantially smaller amounts and paid higher rates, but benefited on average from longer maturities.
State-level variables
Our main variable of interest is the homestead exemption: the maximum home equity value that a debtor can exempt when filing for personal bankruptcy under Chapter 7. We collected the homestead exemption for each state from Elias, Renauer, and Leonard several editions (see Table 1 ).
A potential concern is that the exemption variable may be correlated with other state-level characteristics such as other institutional differences, or differences in state economic conditions that could affect the (unobserved) characteristics of the pool of applicants. We therefore employ two additional state-level variables. First, we include a dummy equal to one for the 21 states where lenders must go through the courts to increase the expected foreclosure costs for the bank. Lin and White (2001) find empirical evidence from the mortgage market that supports this argument.
foreclose on a property (Judicial foreclosure), 0 otherwise. 14 This variable controls for the higher costs of the judicial foreclosure procedure, which takes on average five months longer than the non-judicial alternative, and imposes higher transaction costs (Wood (1997) ). According to Pence (2006) , the judicial procedure can increase costs as much as 10% of the loan balance. She also shows that higher foreclosure costs are associated with lower mortgage loan sizes, suggesting that this variable can have important effects on credit availability and on contract terms. Second, in order to control for economic differences across states that may affect the quality of the pool of applicants, we also include the state median income (State median income), which we obtain from the U.S. Census Bureau.
Firm-level controls
We include several characteristics of the firm and of the firm's principal owner.
Home equity is the market value of the primary residence of the firm's owner minus the outstanding mortgage balance. We impute a value of zero for Home equity when business owners do not own their home (this is the case for 7% of the firms). This variable is only available for the 1998 and 2003 SSBF.
We also include a dummy variable indicating whether an African-American owns at least 50% of the firm (African-American), the number of employees (Log(1+Employees)), a dummy indicating whether a family owns at least 50% of the firm (Family owned), and the firm's age (Log(1+Firm's age)). To control for the firm's financial health, we include the ratios of debt to assets (Debt/assets ratio) and profits to assets (Profits/assets ratio). Because these ratios have sometimes implausibly large values, we winsorized (trimmed) the debt to assets ratio at the 95 th percentile and the profits to assets ratio at the 5 th and 95 th percentiles.
Previous research (e.g., Kallberg and Udell (2003)) suggests that the third-party mercantile ratings are strong predictors of default risk in small business lending.
Accordingly, we also include the credit score percentile of the firm, as obtained from Dun & Bradstreet (Firm credit score). The credit score is based on business information and should provide a good estimate of the credit quality of the firm.
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Relationship controls
There is ample evidence in the literature on the importance of the nature of the relationship between the firm and its lender in the small business credit market. 16 We include a dummy that equals one if the firm has a checking account with the lending institution (Checking account), the duration in years of the relationship the firm has had with the lender (Log(1+Duration)), the number of financial institutions from which the firm purchases services (Number of lenders), and the distance in miles separating the firm from the bank (Log(1+Distance)).
Market-level controls
To control for the geographic and local market conditions, we include the Herfindahl-Hirschman bank deposit index of banking market concentration (HHI deposit market), and a dummy that indicates whether the firm is located in a metropolitan statistical area (Firm in MSA). The inclusion of the MSA variable is particularly relevant, since one should expect a large discrepancy between rural and urban areas in terms of the value of the real estate property.
Other controls
All regressions include also a set of time dummies and one-digit industry codes
(not shown in the tables). In all regressions with the loan contract terms as dependent variables, we also include a dummy indicating whether it is a floating rate loan, and a set of dummies for the type of the loan -line of credit, capital lease, mortgage, motor vehicle, equipment, and other type. These variables should have an important role in ensuring proper identification. For instance, there is evidence that lines of credit (which typically have higher rates and shorter maturity) are more relationship-driven than the other types of loans (Berger and Udell (1995) ). Moreover, relationship lending should play a more important role in markets with higher exemptions, where agency problems are more severe. By controlling for the type of the loan, we rule out that the effect of the exemptions on the credit terms could simply reflect an adjustment in the banks' loan portfolio composition.
V. Empirical Methodology
Our main prediction is that high levels of debtor protection should adversely affect the small businesses in the credit market, and that this effect should be stronger for the unlimited liability firms. We expect, in particular, to obtain empirical support for the following set of predictions. First, increased debtor protection, all else equal, should increase the likelihood that an unlimited liability firm is either denied credit or discouraged from applying for credit, as greater debtor protection induces or exacerbates agency problems between the firm and its potential lenders. We test this prediction with the following probit model, which we estimate separately for unlimited liability and limited liability firms:
where the vector X includes a constant term plus the control variables defined in the previous section (see Table 2 ), and ε 1 is the residual term.
Second, higher debtor protection should have differential effects on the incidence of personal real estate collateral and business collateral. As discussed before, the effect of debtor protection on the incidence of personal real estate collateral is ambiguous. In contrast, the pledging of business collateral unequivocally blunts the effects of increased debtor protection. Consequently, higher debtor protection should increase the incidence of business collateral for unlimited liability firms that receive loans. The two corresponding empirical equations are given by:
which we estimate using a probit model, and we do them separately for the unlimited liability and limited liability firms. Given the above discussion, for the unlimited liability group we expect a positive α 3 and an undetermined sign for α 2 .
Third, the terms of credit -maturity, interest rates, and loan amounts -are expected to become harsher (shorter maturities, higher rates, lower loan amounts) as the level of debtor protection increases. These predictions translate into the following three regressions, which we estimate separately for the unlimited liability and limited liability firms:
We use two different measures of debtor protection. The first measure is a logarithmic transformation of the homestead exemption in the state where the firm is located:
Debtor Protection 1 = Ln(1 + Homestead Exemption)
For states with unlimited homestead exemptions, we set Homestead Exemption equal to the maximum homestead exemption across all states in the same year. These are the results we report in Columns 1 and 4 in Tables 5-10 . But we also check for the robustness of our results by assigning a value of $1 million to the states with unlimited exceptions, and by using an inverse transformation that explicitly takes into account the unlimited exemptions as a limiting case. We prefer the logarithmic specification, however because the resulting coefficients can be interpreted directly. We do not report these other specifications which show similar results.
The second measure -our preferred measure -recognizes that the homestead exemption protects a debtor only to the extent that the value of the debtor's home equity is less than or equal to the exemption level. Accordingly, we propose a measure of debtor protection that takes into account the value of the home equity of the firm's owner.
The adjusted measure is given by:
where Home equity is the home equity value of the firm's owner. The argument in the logarithmic function (i.e., the Max function) is an inverse measure of debtor protection.
The argument is positive when the debtor's home equity cannot be fully exempted. In this case, the creditor has a residual claim on the excess value of the property with respect to the exemption level. The maximum level of debtor's protection is attained when the value of the debtor's home equity can be fully exempted (i.e., the function equals zero).
In states with unlimited exemptions, debtors are fully protected, and hence the function equals zero by definition. The minus sign that precedes the logarithmic function reverses the sign, so that the function is a direct measure of debtor protection.
In our empirical analysis, we focus primarily on the economic effect of the second measure. Since this measure is inclusive of the value of the owner's home equity, it explicitly addresses the agency problems associated with the bankruptcy law -i.e., the agents' actual incentives to file for bankruptcy. To see this, consider a debtor with zero home equity. The first measure assumes that the debtor is protected up to the homestead exemption level and that the level of protection increases with the level of the homestead exemption. From a creditor perspective, however, the homestead exemption is irrelevant since the debtor has zero home equity. Consequently, the credit market should not penalize this debtor if the homestead exemption level is high. Notice that, irrespective of the exemptions level, our second measure equals zero whenever the home equity value is zero. Another advantage of this measure is that it naturally controls for differences in property values across states.
For each of our empirical models 1-6, we run two specifications, both for unlimited and limited liability firms. The first specification uses the homestead exemption as our measure of debtor protection and uses data from the 1993, 1998, and
2003 SSBF. The second specification uses our borrower-specific measure of debtor protection that takes into account both the exemptions and the owner's home equity.
Given that the home equity variable is unavailable for the 1993 SSBF, this specification uses only data from the 1998 and 2003 SSBF. With respect to the state-level controls, the difference-of-means tests indicate that high exemption states have a significantly higher state median income and are significantly less likely to require lenders to go through the courts to foreclosure property, suggesting that it is important to control for these state-level differences.
VI. Results
Univariate tests
We then investigate how the exemptions affect the credit quality of the pool of borrowers. We use the credit score information from Dun & Bradstreet that is available for all firms, whether borrowers or not, and we perform several differences-of-means tests for the unlimited liability and limited liability firms. The results are reported in Table 4 . Panel A shows that while the pool of unlimited liability borrowers in high exemption states has significantly higher credit scores than the pool of non-borrowers, this difference is not observed in low exemption states. Moreover, this pattern is not present in the case of limited liability companies (Panel B). These results suggest that in high exemption states a selection mechanism based on credit quality is shaping the pool of the unlimited liability borrowers. This is consistent with an increase in credit quality requirements by banks in response to the adverse incentives created by high exemptions on the unlimited liability firms' owners.
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They also highlight the importance of controlling for risk characteristics, both to analyze the probability of being discouraged/denied and the determinants of the contract terms. We therefore turn to a multivariate analysis in the next subsection.
Multivariate analysis
We next examine the effect of exemptions on the availability of credit and on the contract terms after controlling for state-level, market-level and firm and owner characteristics (including the credit score of the firm). We will focus mainly on the economic impact of our borrower-specific measure of debtor protection, given that it is a more precise measure of debtor protection than the homestead exemptions alone.
Probability of being denied credit or discouraged from borrowing
We begin by investigating whether debtor protection affects the probability of firms being denied credit or discouraged from borrowing. Table 5 reports the results of probit regressions, using our two measures of debtor protection. Columns 1-2 report the results for the unlimited liability companies and Columns 3-4 for the limited liability companies. In Columns 1 and 3 we use the level of the homestead exemption as our main explanatory variable, and in Columns 2 and 4 we use our borrower-specific measure of debtor protection, that takes into account both the exemptions and the owner's home equity (which is only available for the 1998 and 2003 SSBF). As expected, for unlimited liability firms, we find a strong positive effect of an increase in the level of debtor protection on the probability of being discouraged/denied. Our adjusted measure indicates that the probability of an unlimited liability firm being denied credit or discouraged from borrowing increases 16 percentage points if the firm is located in a state with unlimited rather than zero homestead exemptions. This result is robust to the other measure of debtor protection, and is consistent with our previous result on the pool of unlimited liability borrowers being significantly safer in high exemption states. For the limited liability firms, we only find a significant effect in the case of our adjusted measure. However the economic impact is 8 percentage points, half the one we obtain for the unlimited liability companies. This confirms our hypothesis that unlimited liability firms are more adversely affected in their access to credit when the level of debtor protection is high.
We also investigate the effect of debtor protection on the probability that a firm is denied credit. The results (not reported) indicate that moving the exemption level from zero to unlimited doubles the likelihood of denial from 10% to 20% for the unlimited liability firms. Furthermore, this effect is statistically significant at the 1% level. For the limited liability group we find no statistical or economically relevant effect (the likelihood of denial drops by 1 percentage point).
Many of our control variables turn out to be significant with the expected sign for both types of firms. A better credit score decreases the probability of denial/discouraged.
Also, a longer relationship with the bank increases the availability of credit, consistent with the findings in Cole (1998). In addition, if the company has higher leverage or if it is majority-owned by an African-American, the probability of being credit rationed increases. These results are consistent with Cavaluzzo, Cavaluzzo, and Wolken (2002) who also find that denial rates are significantly higher for firms owned by AfricanAmericans. Finally, if the firm has a larger number of lenders, denial rates are higher, which could be explained by lower quality firms seeking additional financing in other institutions when they are credit-constrained with their primary lender.
Contract terms
We now investigate the effect of debtor protection on the contract terms. Tables 6 to 10 report reduced-form regressions for the different contract terms, both for limited liability and unlimited liability companies. We begin with the probability of pledging personal real estate collateral. The results are reported in Table 6 . For limited liability firms, we do not find any effect of our measures of debtor protection on the probability of pledging personal real estate collateral. For unlimited liability companies, our adjusted measure indicates that greater debtor protection is associated with a lower probability of pledging personal real estate collateral. This result was already suggested by our univariate tests. Specifically, the probability of an unlimited liability firm pledging personal real estate collateral falls by 7 percentage points if the firm is located in a state with unlimited rather than zero homestead exemptions. One possible explanation is that banks in high exemption states face higher costs of seizing personal real estate collateral.
However, a demand-side explanation is also possible. For risk-averse owners of unlimited liability companies, pledging personal real estate collateral is more costly in high exemption states because by doing so, they lose the wealth insurance that these states provide.
However, we still expect that high debtor protection increases the likelihood that firms pledge business collateral, since business collateral blunts the effect of the exemptions. Given the previous results, business collateral could be used also as a substitute for personal collateral. We therefore run the corresponding probit models and we report the results in Table 7 . We find no effect of the exemptions on the probability of pledging any type of collateral for limited liability firms, giving further evidence that limited liability companies are not significantly affected by the exemption levels. In contrast and as expected, the probability of pledging business collateral increases with the exemptions level for unlimited liability firms. Specifically, our adjusted measure indicates that the probability of an unlimited liability firm pledging business collateral increases 13 percentage points if the firm is located in a state with unlimited rather than zero homestead exemptions. We note that the economic magnitude of this effect is almost two times greater than that (of opposite sign) we obtained for the personal real estate collateral. This suggests that, beyond reflecting a substitution effect from personal real estate towards business assets, the higher incidence of business collateral is also reflecting harsher lending terms in high exemption states. Table 8 reports the results for loan maturity. As expected, high exemptions significantly reduce the maturity of the loans for unlimited liability companies.
Specifically, according to our adjusted measure, maturity falls by 14 percentage points if the firm is located in unlimited exemption states rather than zero exemption states, suggesting that banks respond to high exemptions not only by increasing the demand for business collateral but also by reducing maturity (Diamond (2004) ). This result is consistent with the findings of Qian and Strahan (2007) who find that that weak creditor protection reduces maturity of loans to large companies.
We finally focus on the remaining contract terms: loan rate and loan size. Tables   9 and 10 report the results, respectively. For loan rates, we find that greater debtor protection increases loan rates for both types of firms, although the variable turns out not to be significant for our adjusted measure in the case of unlimited liability firms. The loan rate increases by 36 basis points for limited liability firms if they are located in unlimited exemption states rather than zero-exemption states, and by 41 basis points for the unlimited liability firms. As explained before, high exemptions may also affect small limited liability firms, because the owners of these firms may guarantee the firms' loans or because these firms could transfer assets to the owners. This result could also be due to banks adopting as a general procedure to increase interest rates to all customers in high exemption states. For loan size, we also find that debtor protection affects both types of firms. This is not surprising, giving our previous results on interest rates. However, the magnitude of the relative decrease in the size of the loan is larger for the unlimited liability companies (32 percentage points against 20 percentage points for our adjusted measure), strongly suggesting that these firms face a more pronounced reduction in their access to credit.
VII. Conclusion
We study the effect of debtor protection on small firms' access to credit, and on the price and non-price terms of bank lending to these companies. Our empirical strategy exploits the variation across states of U.S. personal bankruptcy law.
We find robust evidence of a strong adverse effect of high levels of debtor protection on unlimited liability firms. Specifically, for these firms the probability of being denied credit or being discouraged from borrowing increases by 16 percentage points in high exemption states. Consistent with this result, the pool of unlimited liability borrowers has on average significantly better credit scores than the pool of non-borrowers in high exemption states (while there is no significant difference between these two pools of firms in low exemption states), suggesting that lenders restrict credit to these firms.
Moreover, for the unlimited liability companies that do receive credit, price but mainly non-price terms are considerably less favorable in high exemption states. Specifically, both loan amounts and maturity fall significantly. We also note that while less personal real estate collateral is pledged in these circumstances, the incidence of business collateral is significantly higher. We offer several explanations for this result. For limited liability firms, we find that higher debtor protection leads to a smaller reduction in credit availability, and to higher interest rates and consequently lower loan amounts. Petersen, Mitchell A., and Raghuram G. Rajan (1994 Source: Elias, Renauer, and Leonard (1993 Leonard ( , 1998 Leonard ( , and 2004 . F Indicates that the Federal exemption was selected. D Indicates that the exemption was doubled. In some states married couples are allowed to double the amount of the exemption for home equity when filing for bankruptcy together (called "doubling"). We have doubled all amounts except in those cases where bankruptcy law explicitly prohibits "doubling." Low exemptions refer to the homestead exemptions that are for each year at or below the 10 th percentile, which equals $10,000 throughout the entire sample. High exemptions refer to the unlimited exemptions and to the homestead exemptions that are for each year at or above the 90 th percentile. The 90 th percentile of the homestead exemptions is $100,000 in the 1993 and 1998 SSBF, and $150,000 in the 2003 SSBF. The symbols ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Table 4 -The effect of the homestead exemptions on credit quality
The table displays the average firm credit scores for borrowers and non-borrowers, in high versus low exemption states, for the unlimited liability and limited liability firms. Low exemptions refer to the homestead exemptions that are for each year at or below the 10 th percentile, which equals $10,000 throughout the entire sample. High exemptions refer to the unlimited exemptions and to the homestead exemptions that are for each year at or above the 90 th percentile. The 90 th percentile of the homestead exemptions is $100,000 in the 1993 and 1998 SSBF, and $150,000 in the 2003 SSBF. Standard errors are provided in parentheses. All statistics take into account the sample weights, implying that all the statistics are representative of the population of U.S. small businesses. The symbols ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 0}) , where z is the equity of the residence of the firm's owner minus the homestead exemption. The row " Exemptions (0-Unlimited)" refers to the predicted change in probability of the dependent variable that results from changing the exemption level from zero to unlimited. The effect was calculated at the mean value of the other independent variables. For the first specification (columns 1 and 3) we set the unlimited exemption to the maximum exemption level in the 1998 SSBF ($200,000) . For the specification that uses the adjusted exemptions (columns 2 and 4), we set the value of the home equity to its sample median (equals $80,000 for the unlimited liability firms, and $140,000 for the limited liability firms Log(1+max{z, 0}) , where z is the equity of the residence of the firm's owner minus the homestead exemption. The row " Exemptions (0-Unlimited)" refers to the predicted change in probability of the dependent variable that results from changing the exemption level from zero to unlimited. The effect was calculated at the mean value of the other independent variables. For the first specification (columns 1 and 3) we set the unlimited exemption to the maximum exemption level in the 1998 SSBF ($200,000) . For the specification that uses the adjusted exemptions (columns 2 and 4), we set the value of the home equity to its sample median (equals $80,000 for the unlimited liability firms, and $140,000 for the limited liability firms Log(1+max{z, 0}) , where z is the equity of the residence of the firm's owner minus the homestead exemption. The row " Exemptions (0-Unlimited)" refers to the predicted change in probability of the dependent variable that results from changing the exemption level from zero to unlimited. The effect was calculated at the mean value of the other independent variables. For the first specification (columns 1 and 3) we set the unlimited exemption to the maximum exemption level in the 1998 SSBF ($200,000). For the specification that uses the adjusted exemptions (columns 2 and 4), we set the value of the home equity to its sample median (equals $80,000 for the unlimited liability firms, and $140,000 for the limited liability firms Table 9 -The effect of the homestead exemptions on Loan rate
Subsamples
The table lists the coefficients from a linear regression of Loan rate on the set of variables reported. The model also includes (estimates not shown) year dummies, one-digit SIC dummies, loan type dummies, and a dummy for whether it is a floating rate loan. In the first specification, Log(1+Exemption), we impute for the unlimited exemptions the maximum homestead exemption in the same period. Adjusted exemption is given by: -Log(1+max{z,0}), where z is the equity of the residence of the firm's owner minus the homestead exemption. The row " Exemptions (0-Unlimited)" refers to the estimated change of the dependent variable that results from changing the exemption level from zero to unlimited. For the first specification (columns 1 and 3) we set the unlimited exemption to the maximum exemption level in the 1998 SSBF ($200,000). For the specification that uses the adjusted exemptions (columns 2 and 4), we set the value of the home equity to its sample median (equals $80,000 for the unlimited liability firms, and $140,000 for the limited liability firms The table lists the coefficients from a linear regression of Log(Loan size) on the set of variables reported. The model also includes (estimates not shown) year dummies, one-digit SIC dummies, loan type dummies, and a dummy for whether it is a floating rate loan. In the first specification, Log(1+Exemption), we impute for the unlimited exemptions the maximum homestead exemption in the same period. Adjusted exemption is given by: -Log(1+max{z,0}), where z is the equity of the residence of the firm's owner minus the homestead exemption. The row " Exemptions (0-Unlimited)" refers to the estimated change of the dependent variable that results from changing the exemption level from zero to unlimited. For the first specification (columns 1 and 3) we set the unlimited exemption to the maximum exemption level in the 1998 SSBF ($200,000). For the specification that uses the adjusted exemptions (columns 2 and 4), we set the value of the home equity to its sample median (equals $80,000 for the unlimited liability firms, and $140,000 for the limited liability firms 
